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MEMORANDIM FOR: Executive Director, NPIC

THROUGH : Chief, Technical Services & Support Croup
Chlef, Research & Engineering Division

SUBJECT

.

Btatus Report -- Visual Process Research Program

1. The first phase of ‘"¢ Viasual Process Research Program 1s
now complete. A wealth of dul. was collected and ardlyzed, and many of
the findings found aspplication in 4 wvarlety of situations.

2. Primary attention ;.5 devotél te assessing the ePfect of long-term
uge of microscopes and other opiizal »ids on the visual performance of
Center persomfi#l. A previouw Centér rasearch effort was reviewed by
polent{sts, the results of hich Indicited that visual acuity scores &e-
ereased during a 7 to 1b mdr ' timc wman. The validity of these findings
was questioned on several grounis, nd the research program was modified

in order to:

a, test each Center emp'l;}u‘-ae who was required to utilize
magnification aids in the performance of his duties;

b, develop and then follow : appropriate test procedures ad-
sinistered by highly skilled test administrators;

e, eomtrol for the effects of age on visual performance;
4. adhere to a rigld test-retest cycle of & monthss

e, test for potential "season effects” on visuzl sensi-
tivity;

£. develop and implement uniform reporting procedures;

g, econduct an intensive analysis of the results;
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BUBJECT: Status Report -- Visual Process Research Program

k.

i.

3

b.
€.
d.
€.
f.

&

ecoordinats Center efforts with the Office of Medical
8srvices and the Center's consulting ophthalmologists;

report the findings to appropriate Center persomnel in
a $imely, understandadle feshion,

‘ Teats:

Visual acuity, or resolving power,* {monoculsr and binocular)
at near vision {14") and for distance {20')

Vertieal phoria* at far (20")

Lateral phoria* at near (14") and at far (20').

Stereo depth* at far (20')

Color discrimination (red-green sensitivity)
Interpupiliary distance

Other information:

h} date of most recent éisit to Center's ophthalmologist,
2.) use of sycglasses

3.) ege

h,) Job description

5.) general comments

h. Progedures:

Three hundred and sixty four Center employees were divided into
six experimental groups, sach group representative of the subject popula-
tion in terms of age (a critical factor iu vision research, and one that
nust be contrelled ln crder to isclate the effects of other varisbles which
might influence visusl sensitivity).

% gee eppendix
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BURJECT: Status Report -- Viaual Process Regearch Program

®bjects ip Group 1 were tested in June, 1968, and retested G montha
later {Dec. 1968). Grouwp 2 subjects weye tested in July 1968 und retested
in Jamuary, 1969, and sg forth. All teats were conducted by personmel
£~ @iice of Madlcal Services/Psychological Services Staff who had
4. by the author. The Qffice of Medical Services nurse assigned
Was reaponsible for all scheduling & record keaping.

' The seversl analyses of the results imdicated:

gég;ﬁficant Q_;fferr&mes in scores on any parameter
a@otg the 6 groups during the initial 6 month test phase;

b. 85 significant differences in scores on any purameter among
the game 6 groups during the 6 month retest phase;

¢« ng gignificant differences in test vs, retest scores an
afly garameler for the resulbs of each group analyzed in-

W dently;

4. group averages vere at least camparsble, if not superior,
to natlonal norms for all tests except lateral phoria at
- #Q', where a statistically significant exophoria* of 2.0
to 2.5 prigm digpters was found, No major significence
wap placed In thls finding by the several experts consulted.
Fuwrthermore, the reaults agree with data supplied to the
Canter by U.S. Navsal School of Aviation Medicine,

e averoge lnterpupillary distances was approximately 6b i, ,
bub the range of scoyes imdfcated thet o few subjects would
‘*ﬂd it difficult 4f not impossible %o use bimocular instrue

k. H
£, ZPewer thas 0 subjects were found to be red-green color
#eficient;

& %he vast majority of the subjects were capable of re-
solving the most difficult stereo test in the test instrument;
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BUBJECT: Status Report -- Visuwal Process Research Program
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:bed Application of Regults

oo effects of season on visual aculty were appurent, un-
like the situation where the amount of sunlight associated
with sessons was found by the Navy to influence visual
sansitivity (dark adaptation);

of all the interpreters who had prescription eyeglasses
{some 659 of the subject population), approximately 75% of
them wore their glasses when using magnification aide to
interpret imugery (a matter of convenience), despite the
faot that the microscopes can correct for refractive errors,
but not agtignatism,

Baglier indications thut continued use of miecroscopes was
having a deleterious effect on visual acuity were not
eurroborated in the present study, suggesting that inpe
sppropriate test procedures were followed in the previscus
tegt program,

The names and records of the 40 individuals who were Judged
by the author to demonstrate the poarest visual performance
in the test program were submitied to the Center's consul~
tagt ophthalmologist for further review. Results are ex-
pected withln 30 days, according to an Office of Medical

Bervices gpokesman,

m that infamtign is recelved, work will be devoted to
Pariher specifying the visual requirements for photo interw
pretation, The Office of Medical Services has agreed to

Provide detailed vision information to the Center on all

spplicanta,
Visual sculiy scores wers correlated witn mensuration
8eCUYaLy. |included this analysis in their mensuration

reqearch program, and the results indicated that the two

meagures are not related -- due primarily to the fact that

?hﬁ,gmtaxrammeuiﬁt are typically well corrected and can
mPensate for any residual refractive errors with adjuste
8 available on thelr comparator eptics.

The IEG was recently provided the names of 38 interpreters
who were Judged by the author to be at least marginally de=-
ficisnt 1n cplor perception, Very liberal criteria were

amployed in selecting these people, and the fact that one's

. b )
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BUBJECT: Status Report -- Visual Procegs Research Program

: Dame a,p a¥s on the list need not necessarily indicate a
r deficiency. The information wus provided to in-

sure thdt IEG mepagement 1s aware of color deficlent PI§ who
might be tasked with the exploitation of color materials,
or worse, with the determination of the intelligence value of
eoloy imagery. Stimulus materlals for a more sensitive color
test have been secured, and a follow up color test will be
administered if s0 req,uestea by IEG.

2. A rather extensive review of the literature on coler vision
has been in ;Jrcgeaﬁ by the author for some time. This

affort iz direc
and 18 in support of one portion of the color-oriented re-

d toward the exploitstion of color materials,

%program in R¥D under the direction of |

8. A stereo test more sensitive than the one employed in the
‘sutvey vas developed by for the Microscope Design

25X1

25X1

Criteris study. The test was recently evaluated by this office

&% a means of selecting photogrammetrists with particularly
high gtereg sculty, The results of the preliminary test
are epoourdgzing, and the recommendation has been made to
eontinue employing the test as a screening device. The
atimulus materlals utilized in the tests are presently

being calibrated by [ |

B, One early product of the vision survey was an age/job
degeription profile for the Center persomel who partici-
wted in the program, The Inf o%mtion is now of histomical
.M88 only, and 1t should be updated to reflect the organi-
t&ﬁunal & personnel changes that have occurred in the past
yesr Or ED,

i+ Beyeral commerclal fims that employ large numbers of

: grogeoplats were asked if long term use of magnification
ids influenced vigual sensitivity. surprisingly detailed
&l candld reply was received fr

which indicated that ",.,no noticable eye deberioration
exists as the result of long use of microscope. On the
soBtrary,[ |doctors ure convinced this tends to stall
porual age-related eye deterioration,”

3. The plight of several IEG interpreters with unusually small
ixterpupillary distances was discussed with IEG management s

]
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SUBJECT: Status Report -- Visual Process Research Program

: {
inge it wag determined that it would be difficult if not
ta impossible for them to utilize binocular instru-
ﬁ%ﬁ due to a minlmm Instrument IPD of approximately 55
s, $pilay informetion was provided RED personnel con-
pezned with microscope design.

b. Results from the survey concerned with the use of eyeglasses
vhen viewlng through microscopes were provided to RED per-
gomral tasked with designing microscopes which have, by
wirtue of elaborate opﬁgal ‘characteristics, an exceedingly
smusll exit pupil. The exit pupil in one system is so limited
ghat {t would be impossible for an interpreter to wear
sedrectiong other than contact lenses. On the basls of the

suvvey results, It was concluded that acuity adapters should

ba proviged for at least those Interpreters afflicted with
marked asbigmatism, ‘

?,Li ATB/RED is currently drafting a detalled report
on the Vignal Process Research Program.

] | 25X1
{hief, Human Factors Section, ATB

Distribution:
Orig ~ Addreassee
i « TBBG
w4 = TSEG/R
2« ¥B/ATB/

NPIC,/TSSG/RED/ATH (09 October 1969)
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;o ;&W&t of a covered (Secluded) eye when the
eﬁ?ﬁii fixaling s diastant point - measured in priam
s (diaplaces in Gentimeters/disisnce in meters),
sccluded eye converges
mmhﬁﬁwﬁéﬁumﬁ
vecluded eye deviates upward

| We}rﬂ Perallel with fellow aye

EXPEBMETROPTA: {cannot eee near objects clearly)
By called fap-sightedness; a refructive error in which
* $AFS Land to focus Lebind the retina due to an
Aot eyeball or to0 4 d&ﬁgisa% refracting appuaratus.
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